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PURPOSE: This book is intended as a textbook for senior students of physics 
and mathematics in universities. : 


COVERAGE; ‘his book is based mainly on lectures given by the author in a 
course on differential geometry while with the Department of Mathematics 
and Physics at Khar'kov University. The author has attempted to give a 
rigorous presentation of the fundamentals of differential geometry,and of 
the standard methods of studying this branch of mathematics. 
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TITLE general characteri 


stic property of the sphere. 


PERIODICAL Uspechi mat. Nauk 412 5, 203-206 (1956) 


reviewed 1/1957 


Theorem 1: A closed convex surface F is either a sphere or a spherical 
cylinder which is completed by two hemispheres, or the surface F admits a 
strong inner contact with itself, i.e. there exists a position F!' of F such 
that PF and F possess a common outer normal a in this point, where for the 
support function of these surfaces in the neighborhood of the point n, of 
the unit sphere the inequation 


[u(n) - 2¥(a)| x0 ren, |? , 


is satisfied. 
From this theorem there 


c>0 - constant 


follows a theorem of Aleksandroy: 
curvatures k. and k, of a convex regular surface PF satisfy 


f(k, 2k) = const., where f ig monotone in k 


the proof Aleksanéroy 
of F and the existence 


If the principal 
the condition 


1 and ko, then F is a sphere. For 


had to assume two times continuously differentiability 
of positive derivatives 
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« From theorem 1 there follows the same result with the 


assumption of the monotony of f only. 
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The congruence of closed isometric Conver polyhedra ig Proved by aid of the 
following lemma: Let p and P' be two isometric convex space corners, the 


unit vectorg Oreste arise fron the corner of P and run along on the edges 


of P, Hi yesey 4, are the solid angles corresponding to these edges; Aspens ot 


The equality ig reached only for the congruence of P and pr, 
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« SUBJECT USSR/MATHEMATICS/Geometry CaRD 1/2 PG - 26 
~ AUTHOR OGCRELOV A.V. 
PITLS On the inderormability of the general infinite convex surfaces 


with the total curvature 2 oe 
PERIODICAL  Doklady Akad. Nauk 406, 19-20 (1936) 
reviewed 5/1956 


Under the assumption that the occurring functions are differentiable for 5 times 
the proof for the unique definiteness by the metris in the mentioned case was 
carried out by the author and also by K.P.Grotemeyer. Now aut is sketched for 
smooth surfeces. Let F,F’ be equally oriented isometri+ surfaces of this kinds 
the spherical image of both be the hemisphere 220, Let Wa ? be saps which 
are cut off from them by the plane 2 = H. By a gpecial method ef construction 
in connection with @ former theorem of tne author, the existence of analytic 


isometric caps gs o? with >, —>> ‘ o} ——> >’ is guaranteed, By z= h 
(heH), from >. the cap &), is cut off, to which on a) there corresponds 
the regicn tone Let (2 be the Herglotz surface integral for one) “2, o For targe 


h and n it becomes arbitraily small. Now F,F! shall. touch in @ corresponding 
point 0,0' such that corresponding directions coincides The tangent plane 16 
assumed as x,y~plane. This situation is ealled normal. For 4 situation being 


1 ly 
surfaces S = > (FHF'*) and & = 3 (M)" wit) are 


near to the normal one the 
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Doklady Akad, Nauk 106, 19-20 (1956) 


formed, where the star signifies the reflection at the x.y-plane. For large 
h and n the absolute curvature of Sn becomes arbitrarily small as {2. Assuming 


on S there would exist a closed curve X the spherical image ¥ of which 
encloses a point of the sphere in its interior}; on shall correepond to it 
on Sne For large n, its spherical image ¥3 would enclose this point too, 
wherefrom would follow that the absolute curvature of Sn possesses a lower 
bound # 0. From this contradiction it is concluded that S is developable. 
From the fact that this is valid for arbitrary situations neighbored to the 


normal one, the author concludes that either on F.F’ there must exist 
corresponding rectilinear lines in contradiction to the assumed smoothness, 


or F.F* must be congruent in the neighborhood of 0,0*%. But O was an arbitrary 
point. : 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341610002-3" 


2 E ePiptcret 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341610002-3 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341610002-3" 


"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341610002-3 


TF 


the heal nesta ‘then: ae 
: ~ become ‘respectively the integral” = ~~~ 
egral, the positive part, the negative part == 
tegral-extrinsi “Cut ture, ‘and. Scis a so-called. 
ith bounded ‘curvature, The wi oe 


e.the elliptic; patabolic pete Bele He ee 
“absolute. ture’ y, : 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341610002-3" 


"APPROVED FOR RELEASE: 06/ giitahe — 


Yr &7 &e Ce he Ve LC - i ! a 


3 
CIA-RDP86-00513R001341610002 


‘SUBJECT PORT MATHEUATTCS/Geome try CARD 1/2 PG ~ 624 
AUTHOR POGORELOY A.V, 
TITLE The extension Of Gauss! theorem on 8pherica} mappings on ° 
Surfaces with bounded outer curvature, 
PERTODICAy, Doklady Akad. Nauk 114, 945-947 (1956) 
reviewed 2/1957 
The author's, investigations Join the &ometric ideas of Alexandroy (Inner 
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is either closed and convex oF open anil convex. 

- A surface of bounded outer curvature being locally isometric to the plane, 
has a structure being usual for developable surfaces with rectilinear 
6enerators and stationary tangent surfaces along it. If the surface is 
complete, then it is cytiadrical. 
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, Problems of Geometry in the Large (Cont.) 521 


»mentioned. There are 7 references, 5 of which are Soviet (2 
translations) 1 English and 1 German. 


‘ TABLE OF 
CONTENTS: 


Introduction 
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1. First and second quadratic forms of a surface 
2. Derivative equations of surfaces in Riemannian space 


3. Basic equations of the theory of surfaces 
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be 
FRIOCO om W 
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1. Special semigeodesic parametrization 15 
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Lektsii po analiticheskoy geometrii (Lectures on Analytical Geometry) Khar'kov, 
Izd-vo Khar'kovskogo univ-ta, 1957. 161 p. 10,000 copies printed. 


Resp. Ed,: Blank, Ya.P., Professor; Ed.: Prokopenko, M.I.; Tech. Ed.: 
Trofimenko, A.S. 


PURPOSE:. This book is intended as a textbook for students of the physical and 
mathematical sciences in uriversities and pedagogical institutes. 


COVERAGE: The book contains a brief account of the principles and methods of 
plane and solid analytic geometry, including a study of conics and quadric 
surfaces defined by equations of general form. Fundamentals of vector 
analysis are given with applications in solid analytic geometry, The theory 
of linear transformations (orthogonal, affine, and projective) in connection 
with conics and quadrics is presented and the concept of homogeneous and 
tangential coordinates is introduced. No personalities are mentioned, There 
are no references. 
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AUTHOR: Pogorelov, AoVo sov/z0-122-4-4/4h. 


TITLEs “Sn Draneformatten—ef Isometric Surfaces (0 preodbrazovanii 
izometricheskikh poverkhnostiy) 


PERIODICAL: Doklady Akademii nauk SSSR, 4958, Vol 122, Nx i, pp 20-21 (USSR) 


ABSTRACT: In the present paper the author gives a standard methed which 
associates to every pair of isometric surfaces of a vpaas of 
sonstant curvature K 7 Q a pair of iscmstris suriaces of the 
Buclidear apace, and reversslyo Let ogo R he a Lovachavekiy- 
space (K =~i). In R the Weierstrass coordinates x, (200,19 2992 


are introduced and to every point of R there has to soryeapond 
a point of the Euclidean fourdimangional spase with ths 
cyordinates X,o Bere R ts mapps4 onto the hypsrdo.cid cf tw; 
sheets ox? + x2 + x° + xe an’ 

7 0 1 2 ¥ d 3 -@ 
Theorem: Let the isometric surfaces F' and F* with the equavions 
xe x’(ugv)y ym yi (st) (in Weierstrass’ coerdinates lie in B. 
Then in the Cartesian coordinates y, oy the equaticns 


x’ (upr)+e, (x ’ (u.¥)4,) 
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TITLE: On the Ra 
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noy krivizny) 


PERIODICAL: Doklady Akademii nauk 
ABSTRACT; Theorem: The metric o 


SSSR, 1958 ,Vol 'e2,Nr 2,pp 186-187 (USSR) 


»k>4 times differentiable, the 
to be positive and 
ture of tha Space. Then the surface it- 
times differentiable. If the metric of 
» then the surface itself is analytic. 
By a differentiable (analytic) metric the author understands a 
metric, the coefficients 8.4 of which are differentiable (ana- 
lytic) in a certai 
The demand that the GauB eu 


seems to be rather unnatural for space 
but it is needed 


There are 4 Soviet references, 
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PRESENTED: April 30, 1958, by V.I. Smirnov, Academician 
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Pogorelov, Aleksey Vasil'yevich 
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,Beskonechno malyye izgibaniya obshchikh vypuklykh poverkhnostey (Infinitesima 
Deformations of Convex Surfaces) Kharkov, Izd-vo Khar'kovskogo univ., 1959. 
105 p. 5,000 copies printed. : 


ae 


Resp. Ed.: Ya. P. Blank, Professor; Hd.: A. N. Tret'yakove; Tech. Ed.; 
A. 8. Trofimenko. “5 : 7% 


PURPOSE: This book is intended for students in physics, and mathematics depart- 
ments of universities and pedagogics] inatitutes. - a 

COVERAGE: This book contains a proof cf ‘the fundamental theorems of infinitesixal 
“béndings of convex surfaces without any assuuptions on the regularity of the 
surface and the bending field. Among the topics considered are: infinitesimal 
bendings of general cohvex surfaces; fundamental lemma of bending fields of con- 
vex surfaces; the vertical component: of @ bending field; approximation of a ; 
bending fifld of a general convex surface; values of certain integrals; proof 
of the fundementel lemma; rigidity cf convex surfaces 3 Yegularity. No personal- 
ities are. mentioned. No references are given. 
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2.: Determination of. the horizontal components of a bending oOo 

3, Convergence of convex surfaces and ‘their bending fields © : 

hk, Construction of ea bending field of a general convex paeriae 

5. On.one property of analytic con‘rex surfaces which converge to 
@ given convex surface 


_ Special Approxination of a Bending Field of a General Convex 
_Sarface 
1. Odteining the mean of a » bending. field 
2, Special adjustment of an ner field at the boundary of a 
’ surface ; 


Values of Certain Iytegrels 

Certain values. connected with the integral of mean “curvature 
of a surface — 
Valies of integrals in the neighborhood of edge saints 
Values of certain integrels in polar ‘coordinates 
Evaluation of the integral J) 

. Evalustion of the integral Jo 
Evaluation of the integral J3 
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Pogorelov, AsV. S0V/20-127-5-8/58 


A Theorem on Infinitesimal Flexures of General Convex 
Surfaces , ae 


Doklady Akademii nauk SS5R,1959,Vol 127,Nr 5,pp 969-970 (USSR) 


Let Fs: re xr(u,v) be a convex surface, t(u,v) a con- 


_ tinuous vector field defined on F. For a continuous deformation 


F is assumed to pass over into F, + r = r(uyv) + t@(u,v) . 
Let 1 be-:the length of the curve 7 on F and 1, the length of 


the corresponding curve. y, on F,. The deformation of F is 


denoted as infinitesimal flexure, if 1-1 
—>06 for t-0. The 


~ 


vector field © is called the flexure field. The author ge- 
neralizes the well-known theorems on regular convex surfaces 
and regular flexure fields to general convex surfaces and not 
absolutely regular flexure fields. The point P of a con- 
tinuous surface 2 = G(x,y) is called point of rigorous con- 
vexity, if there is a plane through this point so that all the 
points of the surface of a sufficiently small neighborhood of 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341610002-3" 


SEERONED FOR RELEASE: 06/15/2000 CIA-R 


hd ah wie a eee 


A Theorem on Infinitesimal Flexures of General gov /20-127-5-8/58 
Convex Surfaces 


p (except Pp) lie on one side of this plane outside of the 
plane. If 4 surface possesses nO point of rigorous convexity, 
then the surface is called 4 surface of nonpositive curvature e 
Theorem : Let Ft 2 = a(x5y) be a general convex surface, v 
its flexure field and ‘S (x,y) the z-component of aw .ifFf 
contains no plane gomains, then db: 2 = w(xyy) is a surface 
of nonpositive curvature » If, however, F contains plane do- 


mains Gy» then is of nonpositive curve ture outside of those 
domains upon which the Gz 4re projected by the straight lines 


parallel with the z-axis 

For the proof _the author uses essentially 4 result of AeD- 
Aleksandrov l Ref os 
There are 2 references, 1 of which is Soviet, and 1 Japanese - 
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TITLE: . The Rigidity of General Convex Surfaces 
PERIODICAL: Doklady Akademii nauk $35R,1959, Vol 128,Nr 3spP 475-471( USSR) 
ABSTRACT: 


gov/20-128-3-11/58 


The author gives results on infinitesimal deformations of 
convex surfaces. He neither assumes the regularity of the 
surface nor that of the deforming field. 


Theorem 1: A general convex surface F with boundary ¥ which 


has no plane rengés and. w 


the xy-plane is rigid in 


hich can be uniquely projected upon 
the class of d@eformations for which 


the distances of the marginal points from the xy-plane are 


stationarye 


Theorem 2: A general closed 


 panges is rigid. 


convex surface F without plane 


Theorem 4: Closed isomstric general convex surfaces F and F 


are identical. 


Two further theorems of related contents are givene 
The author mentions A.D.Aleksandrov. 
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On the Theory of Convex Elastic (Cont. ) sov/5593 


deformations. Attention 1s given to several topics concerned 

ging, such as the kind of deformations that take 

g bulging © e caused by 4 “concentrated 
he magnit es which develop during 

pulgings 5 that could cause non- 

elastic deformations. No personalities are mentioned. There 

are no references. 


TABLE OF CONTENTS : 
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It. Isometric Transormations of Convex Surfaces 

1. Single-valued definiteness ana continuous pending 

2. Isometric transformations for convex surfaces with 
boundaries 
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Pogorelov, Aleksey Vasil'yevich 
FOBO Ne 


Neketoryye vVOprosy. teorii poverkhnostey V ellipticheskom 
prostranstve ( blems in the Theory of Surfaces 
4n an Elliptic Spac ) Izd-vo Khar'kovskogo univ., 
1960. 91 Pp. 3,000 copi 


Resp. Ed.: Ya. Pp, Blank, Professor; Ed.: A. N. Tret'y2kova; 
Tech, Ed.: A. 8S. Trofimenico. 


PURPOSE: This book 1s intended for students, aspirants, and 
seientific workers in geometry. 


GOVERAGE: The pook deals with a number of problems in the 

theory of surfaces 4n an elliptic space associated with 

the consideration of 4sometric surfaces. Among the topics 
discussed are finite and infinitesimal deformations of convex 
surfaces and the relationship between the regularity of the 
intrinsic metric of a surface and the regularity of the sur- 
face itself. The basic means of 4nvestigation consist 
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4n comparing pairs of isome 
space with pairs of itsometr 
in geodetic correspondence W 
approach permits transferring the basic di 
proof to the Euclidean space where they can 
with the aid of corresponding theorems. In Chapters I 
and II a brief deseription of the foundations of the the- 
ory of curves and surfaces in an elliptic space 15 given. 
The author points out that the results of his work can be 
transferred without essential changes to Lobachevskian 
space and that the methods used may be applied also in the 
anvestigation of 4{sometric objects in an n-dimensional 
Riemannian space of constant curvature. The formulas for 
transformations of 4sometric figures, on which such an in- 
vestigation may be based, wemain unchanged. The author 
also mentions that the theorem on the regularity of a 
4th a regular metric permits using, a8 is 
ian space, the synthetic methods 
onvex surfaces of A. D. Alek-~ 
sandarov. 7% "4dentification" 
4s used for the solution of pro 
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theory of surfaces, which usually considers sufficiently 
regular objects. No personalities are mentioned. There 

are 6 references, all Soviet. 
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PHASE 1 BOOK EXPLOITATION 


Pogorelov, Aleksey Vasil'yevich 
Ob yravneniyakh Monzha-Amper® ellipticheskog° tipa (On Monge-Amptre 
Equations of the Elliptic Type) Khar'kov, Izd-vo Khar'kovskog° univ. , 


1960. j10.p. 3, 000 copies printed. 


Resp. Ed. : Ya. P. Blank, Profess°¢r: 


R. P. Kemchuk. 
PURPOSE: This book is intended for advanced students, aspirants, and 
in the field of geometry and differential equations. 


scientists working 1n 


Ed. : Z.G. Kovalevas Tech. Ed.: 


number of re- 


E: The pook con... 
n the Monge-Ampére 


COVERAG 
orts of ; Alekeandrov and his students © 
equations of the elliptic type In particular, the author considers 
these equations problems of the uniqueness 


poundary-value problems ‘or 
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and order of generalized solutions. The exposition is characterized by 
a predominance of geometrical methods. The book is said to contain a 
number of new results pertaining to the statem: at and solution of 
boundary-vaiue problems and to the problems © sniqueness and order 
of generalized solutions. No personalities aren. tioned. There are 
15 references, all Soviet. 
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Introduction 


Ch. I. Convex Polyhedrons With Given Values of a Monotone 
Function on Finite Facets and With Given Basic Numbers 
for Infinite Facets 
1. Convex polyhedron with infinite facets of given directions 
and with given basic number's for these facets 
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AUTHOR: Fogorelov, A.V. . 
Powe St ji! i 


TITLE: On Monge - Ampére Strongly Eliiptic Equations 
PERIODICAL: Doklady Akademii nauk SSSR,1960, Vol. 132, No: 3,pp: 535-536 
TEXT: The author considers the strongly elliptic equation (Ref. 1) 

(*) O(r t- 8°) = ar+ 2s +ect+y 

with continuous coefficients depending on x,y,2z,p,q- A conditional solution 


of (x) is a function z(x,y) which defines a surface F convex in the 


direction z2<0 which satisfies the condition a = hy + OF where 


) 


vy, (8) = \ ( tte te 3° \axdy; Ly (H) = | (ar + .2bs + ct)dxdy 
H H 


and 07, (4) ( yp dxdy . 
H 


Theorem 1: Let the curve which bounds the convex domain G of the xy-plane 
have a positive curvature. The Dirichlet problem for the strongly elliptic 
Cara 1/ 2 UX 
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equation 
(* ¥) rt- gs? = art 28+ ct + 
in Gis solvable for arbitrary continuous poundary conditions if for 


a + qe it holds 4 

2 2 [2% ag. 2 
ay [o] » ¢<N(p +a) ? p < N(p +a) 

where N = const<. 0 i&% * const > O :- 


Theorem 4% ; Theorem 1 i8 valid also for & = 0 if G is sufficiently small: 
Pheorem 2 : Let the coefficients of (* *) be differentiable with respect to 


all variables ; let the coefficient and the form a&* 5 Bey cy® be 


non-decreasing 4&8 functions of z - Then two arbitrary conditional solutions 

of (F x) which agree on the boundary of G, are identical in G- 

Theorem 3 asserts that for sufficiently regular coefficients the conditional 

solution is also regular. The author mentions T.Ya.Bakel'man. Phere ig } .ovdet 

reference: 
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AUTHOR 3 pogorelov, As Vs. 
Se 
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TITLE: On Elastic peformations of Convex Shells in the Trano~ om 
critical Region i) ao fy 
PERIODICAL: Doklady Akademii nauk SSSR, 19605 Vol. 1335 Noe 4; 
ppe 785-787 


TEXT: The author studied the deformation of a convex shell, where the 
shell appears considerably aifferent from its original shape. The author 
defines this aeformed state as transcritical, and divides the energy of 
elastic deformation related to the pulging of & shell in 4 region G pounded 
py the curve Ys into two parts: Uz ani U,- The energy U, is related to the 


fact that the shell is “turned inside out" in the region of deformation. 
The enerey vy js determined by the local inflection at the boundary of the 


region of aeformation. Expressions are derived for poth energies, and the 
author obtains from the equilibrium gondition dA, = 4, +t dU as (where dA, 


js the elementary work of the external stress) a relation between the 


i. : 's 
3 
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on Elastic Deformations of Convex Shells in the 5/020/60/133/04/09/031 
the Transcritical Region 3019/B060 WY 


externa the bulging- A relation is ther obtained for the 
surface stres f a slight pulging. Next, an estimation 4s made 
of the lower cri py assuming the shell to be in a stable state 
of equilibrium. It i tated that the results obtained here allow 
the determination of def a given force, the stross, the 
effect of a coercive pulging on the vpper critical stress; and the distri- 
tution of rigid elements on the shell. 
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SUBMITTED: February 15 1960 
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B019/B060 
AUTHOR: Pogorelov, A. Vey Corresponding Member of the AS USSR 
TITLE: Transcritical Deformations of Compressed Cylindrical Shells 
PERIODICAL: Doklady Akademii nauk SSSR; 1960, Vol. 134, No. 1, 


Ppe 62-63 


TEXT: The results obtained from a study of the transcritical elastic 
state of a compressed cylindrical shell are discussed here, The 
transition of the shell to the 2lastic transcritical state is described, 
and the amount of the lower critical stress is determined. The surface / 
of the shell is assumed to undesgo geometrical deflection on its 

transition to the transcritical state, sc that the surface exhibits a 
Periodic deformation (Fig. 1). ‘he character of periodicity is described 

by two parameters, m and n: the bending energy U of deformation can be 
divided into two parts, Uy being; the part caused by strong local 


— 


deflections along the bending waves, Uy, the bending energy in the 
remaining part of the shell surface. The latter can be determined in the 
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formula used by the author for determining Uy, haa already been derived i 
Y 


and the parameters m and n. Furthermore, the character of the 
Periodicity of deformation is a3sumed to be maintained on the transition 


deformation at the moment of the loss of elasticity, are not independent 
but related to one another by several relations, U can thug be expressed 
as a function of h and €. The ccnditions are next 

which there arise stable 

with E¢ 0.91; the formul 

critical stress, 
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sufficiently thin shells. Specifically, the formula for pe can be used 
only if the stress g = 3E$/R does not give rise to stronger plastic 
deformations, Finally, the author points out that a study of the 
transcritical state of equilibrium of relatively thick shells is not 
Possible without considering plastic deformations. There are 1 figure and 
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AU 2513 B104/B214 
AUTHOR: Pogorelov, Ae Ves Corresponding Member of the AS USSR 
TITLE: Transeritical ¢eformations ef cy.indrical shelis under 


external pressure 


PERIODICAL: Akademiya nauk SSSR. Doklady, v« “38, now 6, 1961, 1325 - 
1327 


TEXT; The results are given here of an investigation of eiastic trans- 
eritical deformations 2f cylindrical shells festened at the boundaries y 
by hinges and subjected to thy action of an externel pressure uniformly 
distributed over the surface. That deformation isGegignated as trans- Ww 
critical for which the deformation of the shell is comparable to its 

geometric dimensions. Therefore, for this investigation a nonlinear theory 

is used and the vroblem consists in the calculation cf that load of a 

shell at which its solidity is not yes icst. The lower and upper trans- 


critical Jcads 4,; 4, are defined and a discussion is given of the method 


used by the author fer tne approximation of the form of the sheli which 
igs in transcritical elastic equilibrium. For this the transeritical de- 
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formation is assumed tc ba a geometric deflection. This assumption 18 
justified by the fact that the inner deformation of the averaged surface 
of. the sheii and the clastic gZeformation are small. It ig further assumed 
that the transeriticsal deformation at the inatant of its formation is a 
wave formation of the surface of the shell. On the shell on transcritical 
deformation ig reproduced by an isothermal cylinder 2 up to an accuracy 

of a function of ong variable. The author %btains this function from 
energy equations where he atarta fron the condition of the energy mini- 
mum of the elastic deformation cf the shelt inte the form Z for 8 fixed 
work A. A is transferred by the external force. By Minimizing the ener- 
gy cf the elastic deformation for fixed A the author finds the form Z of 
the shell and the energy U 23 functions of the parameter 4 characterizing 
the deformation. In the diszusaion of the results the author divides all 
cylindrical shells in three classes according to the following two con- 
ditions: Condition A: RS/L2 1 (§is the thickness of the shell, R its 


radius and L its length). Condition B3 oan /n)(Rb/4?)"/ 6 (E is the 


modulus of elasticity of the shell material, o5 is its 
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The shells of the fir 
gated. 


begins, in whith 


If the external load of the shel] is 


the following holds for the 
- “Oo -..4 1/2 

ap = de (2e Is, 1.567 ds 
qe = 0.866)/2 


Characterized by q = aR?/E5: 
load: 


lower critical 


= R6/L°, 


If an axial pressure exists 
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